5-HT1A-sensitive adenylyl cyclase of rodent hippocampal neurons: effects of antidepressant treatments and chronic stimulation with agonists.
The effects of chronic treatment with desimipramine (a tricyclic antidepressant), fluoxetine [a specific 5-hydroxytryptamine (5-HT) uptake inhibitor], clorgyline (a specific monoamine oxydase inhibitor of A type), ipsapirone (a specific 5-HT1A receptor agonist) as well as electroconvulsive shock treatment were investigated on rat hippocampal 5-HT1A receptors negatively coupled to adenylyl cyclase. Drugs were injected intraperitoneally in rats for 2 or 3 weeks, and biochemical determinations were made 4 to 72 hr after the final dose. Chronic treatments with desimipramine, ipsapirone and fluoxetine did not induce any change in the 5-HT1A-induced inhibition of the adenylyl cyclase activity. In contrast, chronic treatment with clorgyline and electroconvulsive shock treatment induced a slight but significant reduction of 5-HT's ability to inhibit hippocampal adenylyl cyclase. This indicates that, at least in hippocampal neurons, the 5-HT1A receptor coupled to adenylyl cyclase is not easily desensitized. This was verified in vitro on murine hippocampal neurons in culture, by measuring the effects of intense stimulation (1 and 2 hours), with 5-HT, ipsapirone and 8-hydroxy-2-(di-n-propylamino)tetralin. Indeed, such stimulations did not significantly affect the 5-HT1A receptor-induced inhibition of cAMP production in these hippocampal neurons in culture. Our results indicate that it is not the post-synaptic 5-HT1A receptor of hippocampus that is modified during antidepressant treatments, at least at the level of its coupling to adenylyl cyclase.